Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


© Publication number: 


0 318 046 

A2 


© EUROPEAN PATENT APPLICATION 

© Application number: 881197S1.1 €> Int. CI. 4 : A61 M 25/00 


© Date of filing: 26.11.88 


© 

Priority: 27.11.87 US 126042 


Applicant: MEDI-TECH, INCORPORATED 


480 Pleasant Street P.O.Box 7407 


Date of publication of application: 


Watertown Massachusetts 02272-7407(l)S) 


31.05.89 Bulletin 89/22 




Inventor: Alvarez de Toledo, Fernando 

© 

Designated Contracting States: 

229 Fairhaven Road Hill 

DE FR GB IT 


Concord, MA 01742(US) 




Inventor: Tripp, Hugh A. 




44 Walnut Street 




Foxboro, MA 02035(US) 



© 

Representative: Heidrich, Udo, Dr. jur„ 




Dipl.-Phys. 




Rechtsanwalt & Patentanwalt Dipl.-Phys. Dr. 




jur. U. HEIDRICH Franziskanerstrasse 30 




D-8000 Miinchen 80(DE) 


© Medical guidewire. 


© A medical guidewire has an elongated body that of substantially uninterrupted flexibility. 

has a degree of flexibility and a distal tip region of 

relatively greater flexibility. The guidewire consists of 

a core having a body of first diameter, a distal 

portion of a relatively smaller diameter, and a gen- 
erally flat distal end. The end is disposed in the tip 

region and is spaced proximally from a round tip 

element that defines the distal end of the guidewire. 

A first coil is jointed ot the core body and extends 

along the core to a termination point in the distal tip 
<>| region, proximal of the end of the core. A relatively 
^more flexible second coil is joined at its proximal 
^end to the first coil and joined at its distal end to the 
ground tip element. A safety wire is secured to the 
Ocore and has a generally flat distal end within the 
m second coil, joined to the round tip. A transition wire 
Y-is secured to the core and has a generally flat distal 
CO end that terminates within the second coil intermedi- 
0 ate of the distal ends of the core and safety wire In 
this or other medical guidewires, the first and second 
coils are joined in sequence, the second coil over- 
lapping the first coil, both having essentially the 
same outer diameter. The above resulting in a joint 
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MEDICAL GUIDEWIRE 


The invention relates to medical guidewires. 
e.g., for navigation of narrow passages of a body. A 
physician introduces the distal end of the guidewire 
into the body. e.g.. via a puncture opening, and. 
observing the progress of the guidewire via radio- 
scope, attempts to manipulate the flexible tip of the 
guidewire. e.g., by rotation of the proximal end of 
the guidewire outside the body, to enter desired 
passageways and follow their convolutions to a 
treatment site. A catheter or other medical device 
may then be advanced over the guidewire to the 
site. 

SUMMARY OF THE INVENTION 


According to the invention, a medical guidewire 
has an elongated body that has a degree of flexibil- 
ity and a distal tip region of relatively greater 
flexibility, the guidewire comprising a core having a 
body portion of a first diameter, a distal portion of a 
relatively smaller diameter, and a generally flat 
distal end portion, the end portion disposed in the 
tip region and spaced proximal ly from a round tip 
element that defines the distal end of the 
guidewire, a first coil jointed to the body portion of 
the core and extending along the core to a termina- 
tion point in the distal tip region, proximal of the 
end of the core, a relatively more flexible second 
coil joined at its proximal end to the first coil and 
jointed at its distal end to the round tip element, a 
safety wire secured to the core, the safety wire 
having a generally flat distal end portion within the 
second ceil, joined to the round top element, and a 
transition wire secured to the core, the transition 
wire having a generally flat distal end portion dis- 
posed to terminate within the second coil inter- 
mediate of the distal end portions of the core and 
of the safety wire. 

Preferred embodiments of this aspect of the 
invention have one or more of the following fea- 
tures. The generally flat distal end portions of the 
core, safety wire and transition wire are of pre- 
determined axial extent, and the generally flat distal 
end portion of the transition wire is disposed to 
span a gap between the proximal end of the safety 
wire end portion and the distal end of the core end 
portion. At least one of the safety wire and the 
transition wire is a flat ribbon wire. At least one of 
the safety wire, the transition wire, the second coil 
and the round tip eiement are of radioopaque ma- 
terial, eg., comprising platinum. The first coil in a 
first region preceding the second coil has a first 
outer diameter and in a second region distal to the 


first region the first coil has a second, relatively 
smaller outer diameter, and the second coil, in a 
proximal region adjacent the first coil, has an outer 
diameter substantially equal to the first outer diam- 
5 eter of the first coil and an inner diameter substan- 
tially equal to the second outer diameter of the first 
coil, and the proximal region of the second coil is 
disposed about the second, smaller diameter re- 
gion of the first coil. Preferably the diameter of the 
w first coil in the first region is substantially uniform, 
and the diameter of the first coil in the second 
region is substantially uniform, and the first region 
lies immediately adjacent the second region. Also, 
the relatively smaller second diameter of the see- 
rs ond region of the first coil is formed by removal of 
coil wire material from the exterior of the coil, 
preferably by grinding. The first coil and the sec- 
ond coil are joined in the proximal region of the 
second coil. Adjacent windings of the first coil in 
20 the region proximal of joining to the second coil are 
relatively more spaced than adjacent windings of 
other, more proximal regions of the first coil. The 
first coil terminates distal of the proximal end of the 
core and the guidewire further comprises a sleeve 
25 of polymeric material, preferably poly- 
tetrafluorethylene (PTFE), disposed about the core. 
The sleeve terminates distal ly adjacent the proxi- 
mal end of the first coil and the outer diameter of 
the first coil adjacent the sleeve is equal to or 
30 greater than the outer diameter of the adjacent 
sleeve. 

According to another aspect of the invention, a 
medical guidewire comprises, in sequence, a first 
coil and a relatively more flexible second coil, the 

as first coil in a first region preceding the second coil 
having a first outer diameter and in a second 
region distal the first region the first coil having a 
second, relatively smaller outer diameter, and the 
second coil, in a proximal region adjacent the first 

40 coil, having an outer diameter substantially equal to 
the first outer diameter of the first coil and an inner 
diameter substantially equal to the second outer 
diameter of the first coil, and the proximal region of 
the second coil is disposed about the second, 

45 smaller diameter region of the first coil. 

In preferred embodiments of this aspect of the 
invention, the diameter of the first coil tn the first 
region is substantially uniform, and the diameter of 
the first coil in the second region is substantially 

so uniform, and the first region lies immediately adja- 
cent the second region: and the relatively smaller 
second diameter of the second region of the first 
coil is formed by removal of coil wire material from 
the exterior of the coil, e.g., by grinding. 

Further preferred embodiments of this aspect 
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of the invention may include one or more of the 
following features. The first coil is formed of round 
wire, and the second coil may be as well. The 
difference between the first outer diameter and the 
second outer diameter is less than or equal to one- 
half the diameter of the round wire. The first and 
second coil are joined in the proximal region of the 
second coil. Adjacent windings of the first coil in 
the region proximal of joining to the second coil are 
relatively more spaced than adjacent windings of 
other more proximal regions of the first coil. The 
first coil and/or the second coil have outer portions 
of tapering diameter. 

Attributes sought by physicians employing 
guidewires include high torque response of the 
distal tip within the body to rotation of the portion 
outside the body; stiffness over much of the length 
for transmission of axial pressure; a flexible tip to 
facilitate manipulation into side branches and 
through convuluted passages and also to avoid 
patient trauma; and also a radioopaque tip region 
for clear viewing. The guidewire of the invention 
features these attributes and further provides a 
relatively smooth transition from the relative stiff 
proximal portion of the guidewire to the flexible 
distal tip. 

These and other features and advantages of 
the invention will be apparent from the following 
description of a presently preferred embodiment, 
and from the claims. 

PREFERRED EMBODIMENT 


We first briefly describe the drawings. 

Fig. 1 is a side view partially in section of a 
medical guidewire of the invention; 

Fig. 2 is a top plan view of the core and 
sleeve of the guidewire of Fig. 1 , 

Fig. 3 is a perspective view partially in sec- 
tion of the distal tip region of the guidewire of Fig. 
1: 

Fig. 4 is a side section view of the coil-to- 
coil joint; and 

Fig. 5 is a somewhat diagrammatic repre- 
sentation of the guidewire flexed to show the 
smooth transition of flexibility- 
Referring to Figs. 1 and 2. a guidewire 10 of 
the invention has an elongated core 12, a first coil 
14 joined at its proximal end 16 to the core, and a 
.second coil 18 joined to the distal end of the first 
coil at 20 and extending distally to a distal round 
end tip element 22. e.g. a weldment 

Referring to Fig. 3. disposed within the distal 
portion of the first coil and extending along within 
the second coil, afong the distal portion of the core. 


are safety wire 24 and transition wire 26, e.g., 
platinum wire, having a diameter of 0.003 inch., or 
a cross section of .002 inch by .005 inch. The 
safety and transition wires terminate distally in gen- 

s erally flat end portions 28. 30, respectively, e.g., 
about 10 mm long by 0.005 inch wide by 0.0012 
inch thick, formed by flattening the ends of the 
wires. The distal end of the safety wire 24 extends 
and is joined, e.g., by soldering (or brazing, spot 

io welding, bonding or T.I.G. (tungsten inert gas) 
welding), to the distal round end tip element 22. 
The transition wire 26 terminates distally within the 
second coil, spaced about 7 mm from tip element 
22. In the preferred embodiment, the transition wire 

15 26 and safety wire 24 are formed of a single wire, 
and may be joined proximally at loop 25 (Fig. 3). 
Both wires are attached to the core at the loop, 
about 6 inches from the distal tip, e.g., by soldering 
or the like. 

20 The core 12, e.g., about 143 cms long, is 

formed, e.g., of stainless steel and has a body 
portion 32, e.g., 0.020 inch diameter, and a top 
portion 34, e.g., 0.003 inch diameter and 8.0 cm 
long, with a smoothly tapering portion 36. e.g., 
25 about 5.5 cm long, therebetween. The body 32 of 
the core forms generally the body of the guidewire, 
while the tapering and tip portions 36, 34. in com- 
bination with the other components described de- 
fine a distal tip region of relatively greater flexibility, 
30 the guidewire smoothly becoming more flexible in 
the direction of the tip. The tip portion 34 of the 
core terminates distally in a flat distal end 38. e.g. 
about 10 mm long by 0.005 inch wide by 0.0012 
inch thick, formed by flattening the end of the core 
35 wire. The core extends distally within the second 
coil and terminates (Fig. 3) at a portion spaced, 
e.g., about 10 mm from tip element 22. 

As shown, the core wire is positioned to leave 
a gap 40 between the end portions 28, 38 of the 
40 safety wire 24 and the core 12, and the end portion 
30 of the transition wire is disposed to bridge the 
gap. The result is a smooth transition of flexibility 
to the tip, as described more fully below with 
reference to Fig. 5. 
45 Disposed about the proximal portion of the 

body of the core is a sleeve 42, e.g., poly- 
tetrafluorethyiene (PTFE) heat shrunk tightly about 
the core 12. Typically, prior to heat shrinking, tne 
sleeve has a 0.060 inch outer diameter and 0.003 
so inch wail. The sleeve is diposed in position about 
the core and heated to 800" F. e.g., with a not air 
blower or in an oven or by other suitable means, to 
shrink the sleeve to engage tightly about the core.* 
The first coil 14. e.g.. made from stainless steel 
55 wire having a diameter of 0.007 inch formed «nio a 
pre-tension coil, has a proximal portion 44 with an 
outer diameter of about 0.035 inch and tapers in 
the region 46. corresponding generally to the taper- 


3 


5 


EP 0 318 046 A2 


6 


ing portion 36 of the core 12, to a distal portion 48 
having an outer diameter of 0.025 inch. The coil 1 4 
is joined to the core 12, e.g.. by soldering or the 
like, at 16. adjacent the distal end of the sleeve 42. 
(The cuter diameter of the sleeve is equal to or 
preferably less than the outer diameter of the coil, 
as shewn.; 

The second coil 18 is formed of a radiopaque 
material, e.g., platinum, for enhanced visibility with- 
in the body via radioscope. The coil 18 is a 0.003 
inch diameter wire formed into a coil having an 
outer diameter at its proximal end (region 20) cor- 
responding to the outer diameter of the adjacent 
end of first coil 14, e.g., 0.025 inch, and a con- 
sequent inner diameter of 0.019 inch. The second 
coil tapers (region 21) to a flexible proximal portion 
19 about 30 mm long with an outer diameter of 
about 0.018 inch. 

Referring to Fig. 4, the first coil 14 and second 
coil 13 are joined by removing wire materia! from 
the outer diameter of the first coil, e.g., by grinding, 
to a depth substantially equal to the diameter or 
thickness of the wire forming the second coil. Pref- 
erably, the wires of the first and second coils are 
sized so no more than one half of the diameter of 
the first coil must be removed. As a result, removal 
of material from the exterior of the first coil pro- 
vides a smooth flat surface for joining of the sec- 
ond coil and the windings of the first coil remain 
engaged under pretension. (Removal of more than 
one-half of the diameter will result in a soft, loose 
coil.> The proximal end of the second coil is dis- 
posed over the distal end 49 of the first coil in the 
region 20 and the two are joined, e.g., by solder 46 
or the like. To further enhance the smoothness of 
the transition from the relatively stiff first coil 14 to 
the more flexible second coil 18 adjacent windings 
51 of the first coil (region 53), proximal of the joint 
(region 20), are tweeked, i.e., spaced apart, to 
relieve the pretension set in forming and the win- 
dings are permanently deformed in the spaced 
condition, rendering the first coil relatively more 
flexible in the region approaching the joint and the 
considerably more flexible second coil. 

The combination of structural features de- 
scribed above, including, without limitation, the ma- 
terials and the relationships of dimension and con- 
struction, results in a guidewire that provides a high 
degree of torque, i.e.. approaching 1-to-l. between 
rotation c: the proximal end and response of the 
distai up, and further results in a guidewire having 
relatively smooth and gradual transition from the 
guidewire body to the relatively more flexible distal 
tip Referring to Fig. 5. the guidewire 10 of the 
invention increased in flexibility in the distal tip 
region toward the tip. 

Other embodiments are within the following 
claims. For example, referring to Fig. 4, the safety 


wire 24 and transition wire 26 may be one or a 
pair of flat ribbon wires. The safety and transition 
wires may be severed at 25 to lie side-by-side 
prior to being secured to the core. 

5 

Claims 

1. A medical guidewire having an elongated 
/o body that has a degree of flexibility and a distal tip 

region of relatively greater flexibility, said guidewire 
comprising 

a core having a body portion of a first diameter, a 
distal portion of a relatively smaller diameter, and a 
75 generally flat distal end portion, said end portion 
disposed in said tip region and spaced proximally 
from a round tip element that defines a distal end 
of said guidewire. 

a first coil joined to the body portion of said core 
20 and extending along said core to a termination 
point in said distal tip region, proximal of the end 
portion of the core, 

a relatively more flexible second coil has a proxi- 
mal end joined to said first coil and has a distal 

25 end joined to the round tip element. 

a safety wire secured to said core, said safety wire 
having a generally flat distal end portion within said 
second coil, joined to said round tip element, and 
a transition wire having a generally fiat distal end 

30 portion disposed to terminate within said second 
coil intermediate of the distal end portions of said 
core and of said safety wire. 

2. The medical guidewire of claim 1 wherein 
the generally flat distal end portions of the core. 

35 safety wire and transition wire are of predetermined 
axial extent, and the generally flat distal end portion 
of said transition wire is disposed to span a gap 
between a proximal end of the safety wire gen- 
erally flat distal end portion and a distal end of the 

40 core generally flat distal end portion. 

3. The medical guidewire of claim 1 wherein at 
least one of said safety wire and said transition 
wire is a flat ribbon wire. 

4. The medical guidewire of claim 1 wherein at 
45 least one of said safety wire, said transition wire, 

said second coil and said round tip element are of 
radioopaque material. 

5. The medical guidewire of claim 1 wherein 
said radioopaque material comprises platinum. 

so 6. The medical guidewire of claim 1 wherein 

said first coil in a first region preceding said sec- 
ond coil has a first outer diameter and in a second 
region distal said first region said first coil has a 
second, relatively smaller oute* diameter, and 

55 said second coii in a proximal region adjacent said 
first coil, has an outer diameter substantiaiiy equai 
to the first outer diameter of first coil and an inner 
diameter substantially equal to the second outer 
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diameter of said first coil, and the proximal region 
of said second coil is disposed about the second, 
smaller diameter region of said first coil. 

7. The medical guidewire of claim 6 wherein 
the diameter of said first coil in said first region is 
substantially uniform, and the diameter of said first 
ceil in said second region is substantially uniform, 
and said first region lies immediately adjacent said 
second region. 

8. The medical guidewire of claim 6 wherein 
the relatively smaller second diameter of the sec- 
ond region of said first coil is formed by removal of 
coil wire material from the exterior of said coil. 

9. The medical guidewire of claim 6 wherein 
saic first coil and said second coil are joined in the 
pragma: region of said second coil. 

10 The medical guidewire of claim 1 or 6 
wherem acJ;acent windings of said first coil in the 
region cro««mal of joining to said second coil are 
relatively mere spaced than adjacent windings of 
ether more crcximal regions of said first coil. 

1 1 The medical guidewire of claim 1 wherein 
said first :c»i te-mmates distal of a proximal end of 
saic cor-? anc said guidewire further comprises a 
sleeve cf cdymenc material disposed about said 
core 

12. The mocical guidewire of claim 11 wherein 
the materia! ot sa»d seeve is polytetrafluorethylene 

13. Tne moa»cai guidewire of claim 11 wherein 
the sleeve terminates dstally adjacent a proximal 
end of said first coil and the outer diameter of said 
first cc»i sciacent sa»<3 sleeve is equal to or greater 
thar tne cuter diameter cf the adjacent sleeve. 

14 A mecical guidewire comprising, in se- 
cuence. a frs: cml a^ a relatively more flexible 
seconc coil. 

saic ?"s; coil m a first region preceding said sec- 
ond con having a fu si outer diameter and in a 
second region di<:al said first region said first coil 
having a second, relatively smaller outer diameter, 
and 

saic second coil, in a proximal region adjacent said 
first coil, having an outer diameter substantially 
equal to the first outer diameter of said first coil 
and an inner diameter substantially equal to the 
second outer diameter of said first coil, and the 
proximal region cf said second coil is disposed 
about the second, smaller diameter region of said 
first coil. 

15. The medical guidewire of claim 14 wherein 
the diameter of said first coil in said first region is 
substantially uniform, and the diameter of said first 
coil in said second region is substantially uniform, 
and said first region Mes immediately adjacent said 
second region. 


16. The medical guidewire of claim 14 wherein 
the relatively smaller second diameter of the sec- 
ond region of said first coil is formed by removal of 
coil wire material from the exterior of said coil. 
5 17. A medical guidewire comprising, in se- 

quence, a first coil and a relatively more flexible 
second coil, 

said first coil being formed of round wire, said first 
coil in a first region preceding said second coil 

70 having a substantially uniform first outer diameter 
and in a second region distal said first region said 
first coil having a second, relatively smaller, sub- 
stantially uniform outer diameter formed by re- 
moval of coil wire material from the exterior of said 

75 coil, said first region lying immediately adjacent 
said second region, the difference between said 
first outer diameter and said second outer diameter 
being less than or equal to one-half the diameter of 
said round wire, and 

20 said second coil, in a proximal region adjacent said 
first coil, having an outer diameter substantially 
equal to the first outer diameter of said first coil 
and an inner diameter substantially equal to the 
second outer diameter of said first coil, and the 

25 proximal region of said second coil being disposed 
about the second, smaller diameter region of said 
first coil. 

18. The medical guidewire of claim 17 wherein 
the wire of said second coil is round. 
30 19. The medical guidewire of claim 1 4 or 17 

wherein said first coil and said second coil are 
joined in the proximal region of said second coil. 

20. The medical guidewire of claim 14 or 17 
wherein adjacent windings of said first coil in the 

35 region proximal of joining to said second coil are 
relatively more spaced than adjacent windings of 
other, more proximal regions of said first coil. 

21. The medical guidewire of claim 1,6, 14 or 
17 wherein said first coil has an outer portion of 

40 tapering diameter. 

22. The medical guidewire of claim 1, 6, 14 or 
17 wherein said second coil has an outer portion of 
tapering diameter. 

45 
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© Medical guidewire. 


© A medical guidewire (10) has an elongated body 
that has a degree of flexibility and a distal tip region 
of relatively greater flexibility. The guidewire consists 
of a core (12) having a body (32) of first diameter, a 
distal portion of a relatively smaller diameter, and a 
generally flat distal end. The end is disposed in the 
tip region (34) and is spaced proximally from a 
round tip element (22) that defines the distal end of 
the guidewire. A first coil (14) is jointed ot the core 
body and extends along the core to a termination 
point in the distal tip region, proximal of the end of 
the core. A relatively more flexible second coil (18) 
is joined at its proximal end to the first coil and 



FIG. 3 
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joined at its distal end to the round tip element. A 
safety wire (24) is secured to the core and has a 
generally flat distal end within the second coil, joined 
to the round tip. A transition wire (26) is secured to 
the core and has a generally flat distal end that 
terminates within the second coil intermediate of the 
distal ends of the core and safety wire. In this or 
other medical guidewires, the first and second coils 
are joined in sequence, the second coil overlapping 
the first coil, both having essentially the same outer 
diameter. The above resulting in a joint of substan- 
tially uninterrupted flexibility. 
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